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ABSTRACT 

Thirty M60 Igniters «ere tested In groups of ten each after 21, kl, 
and 55 days of arctic weathering.    Tueaty-smren of the thirty units func- 
tioned satisfactorily.    The three failures did fire, t' *■ failed to ignite 
the safety fuse.    Control groups consisted of nine Igniters stored Indooru 
under aodexate conditions sad ten placed in arctic storage.   All indoor 
control and nine of the ten outdoor control units functioned satisfactorily. 
The M60 igniter is considered satisfactory for use under arctic conditions. 
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1.  IMTR0DUCT10N 

The development of the MbO weatherproof fuse igniter was originated by 
0C0 in 1953, and consisted essentially of designing a mechanlam to effectively 
and consistently light MJOO  safety fuse in the air or under water. Hie new 
lighter was intended to replace or supplement the M2 fuse lighter which has 
several shortconlngs: namely, insufficient holding power to retain con- 
sistently the fuse in the lighter when fired, and the lack of proper sealing 
for the unit.  This resulted in the development of an improved fuse lighter 
designated T2. Engineering tests conducted in March 1959 at Plcatlnny 
Arsenal indicated the T2 fuse lighter to be a satisfactory item able to 
function and ignite KfOO safety fuse after being subjected to any probable 
environmental or handling conditions. The final version of the T2 lighter 
(standardized as Igniter, Time Blasting Fuse, Weatherproof, MSo) is shown 
in Hgure 1. 

2. DESCRIPTION 0? MATERIEL 

The Igniter, Time Blasting Pure, Weatherproof, M60, is made entirely of 
nylon except for the firing mechanism. Vents are provided between the firl-ur 
chamber and the tipper body to relieve the pressure build-up caused by the 
burning primer and fuse, thus pnventiiig fuae "blow-outs". Rubber seals 
are used at both ends of the ligl^er to permit firing under water, nie unit 
also provides-a quick reset feature permitting the user to quickly reset and 
refire the lighter in case of a suspected misfire. 

An important feature of the MßO igniter is that the firing pin spring 
is under no load until the actuation is effected. 

Ibis feature precludes the possibility of the spring taking a permanent 
set during storage life, as is conceivable with the MT. T for the lighter 
to be fired accidentally. Details of the igniter assembly are shown in 
Figure 2. 

The M60 fuse igniter is made ready for use in the following manner: 

1. Prepare the safety fuse by cutting It cleanly and squarely to 
expose a freshly cut end. 

2. Loosen the plastic cap on the plug sealed end of the lighter by 
turning the cap counterclockwise for two or three turns. Do not fully remove 
this cap or parts may becotis Hsax-renged. Press the plastic plug into the 
lighter to release the ccll^ta. >inove tne plastic plug by rotating back 
and forth as it is retrac+-i\ 
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Figure 1 - S02-083-191»-1375-93-lTS/CRD-6l:    12 Weatherproof Tide Lighter 
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3  Insert the freshly cut fuse and tighten the plastic cap to grip the 
fuze tight enough to Insure a waterproof seal. 

'+. Remove the safety cotter pin. 

5. To fire, withdraw the firing ring until the firing pin is released 
to fire the primer. 

3. DETAILS OF TEST 

3.1 Procedure 

Fifty each Igniter, Blasting ftae, Weatherproof, T2 (HSO), Lot KYC-i-io 
and 100 feet of Fuse, Tine Blasting, MTOO were received at Fort Churchill, 
Canada, en 12 Decemucr i960 and placed in a transportalner, where they remained 
through 9 January 1961.    On this date all materiel was taken indoors where 
one foot of safety fuse was affixed to each of the thirty test and to five 
outdoor control igniters.    The   procedure was then as follows: 

9 January - 5 outdoor control saagples tested. 

10 January - 30 test sanples em<   xed for arctic weathering. 
3 outdoor control samples (in original containers) placed 

in arctic storage. 

12 January - ^ indoor control   samples tested. 

31 January - 10 test sauries tested after 21 days of arctic weathering. 

20 February - 10 test samples tested after ^1 days of ' "Vtlc weathering. 

6 March - 10 test saqples tested after 5$ days of arctic weathering. 
3 outdoor control aaaples tested. 
5 indoor control samples tested 

All control samples had one foot of freshly cut, M700 safety fwe 
affixed Inwdiately prior to firing.    Figure 3 shows the igniters after arctic 
weathering periods of 21 aad 55 days. 

The environmental test was conducted in accordance with TP No. AA-1B-61C 
dated 18 October i960, with the exception that weathering periods were reduced 
to coaclde with the 60-day winter test period. 



Figure 3 - S02-083-308-1375-93-3W/caD.6l:    ftnltar» After 21 Oaye   of 
Arctic Weathering.    Botton - After 55 Day» of Arctic weathering. 



3.2 Results 

The results of testing after various storage periods and coadltionei 
are given In Table I, 

Table I. Sumnary of Results 

Date of  Storage        Functioning 
Testing  Conditions      Perfonaance   ReaarkB  

9 Jan   Outdoor (control)   U of 5      One igniter failed to fire. 
in Jan   Indoor (control)   ^ of ^      None 
31 Jan   Weathering (21 days) 9 of 10      One igniter fired, but failed 

to Ignite safety fuse. 
20 Iteb   Weathering ('il days) 8 of 10      Two igniters fired, but failed 

to ignite safety fuse. 
6 Mar   Weathering (55 days) 10 of 10     None 
6 Ar   Outdoor (control)   5 cf 5      None 
6 Mar    Indoor (control)    5 oi 5       None 

A sunmary of the functlouing perfomances under the three types of 
storage is shown in Table II. 

Table II. Suonary of Performance Under Three Types of Storage Conditions. 

Type  of                     Satisfactory 
Storage       Functioning  

Indoor (control) 9 of 9 - 100 per cent 
Outdoor (control) y of 10 - 90 per cent 
Arctic wealheriag (test)       27 of 30 - 90 per cent 

The three test units which were unsatisfactory ail fired without 
igniting the safety fuse. Length of arctic weathering periods appeared to 
have little effect on the functioning characteristics of the system. 

All units which fired successfully functioned upon the first firing 
and the one-foot length of safety fuse burned canpletely. No difficulties 
were experienced in the handling and firing of the unit und^r arctic conditions. 

Meteorological data for storage and test periods are Included as 
Appendix B. 



3. OBSERVATIONS 

The primer was removed from the igniter which failed to fire on 
9 January and inserted in an igniter previously used, and fired successfully. 
The person testing this igniter remarked afterwards that the fuse holder 
cap was not very tight and the primer base may have been too far from the 
striker assembly. To determine whether the cause of malfunction was due to 
improper assembly or to a faulty igniter, a primer from one of the Indoor 
control units was Inserted in this igniter and the unit was placed in arctic 
storage to be tested with the remainder of the outdoor control group. When 
tested on 6 March the igaiter again failed to fire. The unit was reset and 
pulled, wit11 similar results. The igniter was then taken indoors, dis- 
assembled, examined, reassembled, and fired successfully. Examination of 
the igniter parts upon disassembly revealed no defects. Previous failure 
to fire was probably due to a- improper original fitting of the striker 
assembly. 

k,    CONCLUSIONS 

The Igniter, Time Blasting Fuse, Weatherproof, MSO is suitable for use 
under arctic winter environmental conditions. 

5. RECOMMENDATIONS 

None 

SUBMITTED: 

GERALD B. PODLIN 
Project Engineer 

REVIEWED: 

H. C. POERSTKER NICHOLAS R. TOWHSAN 
Chief, Major       OrdC 
Artillery & Anmunition Branch Chief, Engineering Testing Division 

APPROVED: 

ft 
H. A. NOBLE 
Aasistant Deputy Director 
for Engineering Testing 
Development and Proof Services 
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TP Ifo. AA-lü-C'lO 
18 üctobnr I960 
!.>Pli K'jrt.la 

ENVino!i;i::iiT/iL MCTIC \jumi TEJTJJ 1960.61 

IGNITia. TTIIE üLASTINOTiJ^E. VfEATIILRmOOF. H-60 

1. Object of Test 1 

To dotermlne whether the Igniter, Tina Blasting Fuse, Weatherproof« 
H-60 is suitable for use under arotlo conditions. 

2. Background and Present Status 

The H-60 weatherproof fuse loiter is intended to replace or supple- 
ment the present 112 fuse lighter which has several shortoomincs. 

The now ienltor is made entirely of nylon except for the firing sys- 
tem.   Rubber seals are used at both ends of the ißnltor to permit firing uiidwr 
water.   The unit provides a reset feature permitting the user to quickly reset 
and refire the Igniter in case of u :..lsfire.   Additional descriptive information 
is contained in the references. 

The T2 fuse lighter (standnrdised as ißniter, time blasting fuse, K-60) 
was subjected to ten tests during the engineering test.   Results of these testa 
indicate that the design la satisfactory.   Details may be found in Reference 2. 

3. Test Ammunition 

50 each. Igniter, Time Blasting Fuse, Weatherproof, H-60 (Items to be 
furnished by Pioatinny Arsenal) 

50 feat of H700 safety fuse. 

It. Test Procedure 

a. A control group of tan unite will be atorad indoor* under moderate 
conditions. 

b. A control group of ten units, plus the remaining thirty teat aamplee 
will be stored under arctic storage conditions. 

0. After a period of two weeks, rewova the teat aamplea, affix a fresh- 
ly cut one foot length of K700 safety fuse to each ipiitar, and enplace the items 
for arctic weathering. Details of' emplueement ore left to the discretion of teat 
personnel. At the same time, remove ten control samples from storage (five from 
Indoor atoraga and five from arctic storage). Affix a one foot length of fuse to 
these items and attempt to function the igniters. 

A-2 



(i.    After v.v.ithcrln^ p.irioria of ;'>, CO and 'JO ä\'::, uttwipt to 
i'lj-ution ton of tho toat ::i:,|ilf.:,   \'hi\c. t.u.Un,-» tho flnnl tfsn Sümplog 
tlt:it havü woathorod for 90 dayn, ro ii .    the ri- ainlny control aiunpleo 
frü:i Btor.ifjo and attompt to function the 1 ^nit.üra ao per paragroph o. 

5, Oboervatlona to bo Itccordod 

a. Utora^e and ambient tenporatures at appropriate tlinoa and 
places throughout tho teat jiorlod, 

b. Effects of the environment on the function ability of the 
test oauploa. 

o.    Comments of personnel ani;ai;od in the test activity regarding 
the usability of the Itora under autic conditions. 

d.    Photographs where appropriate. 

6, A test plan will not bo rc—lred. 

7, A fomal report will be oubmitted at the oonolusion of the test 
activity.    This report will be unclassified. 

6.   Report Distribution - See Inolosure 1 

References i    1.    Pieatinny Arsenal Technical Memo1 -""lum No, 83B2U 
(Inclosure 2} 

2.   Fourth Report on Ord Project TSl-ltOO.   "Final 
£nglncerine Tests of Lighter, Fuse, Weatherproof, 
T2 (Inclosure 3) 

3*    Pieatinny Araenal Technical Memorandum No. 159B52 

3 Incls 
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APPENDIX B 

FORT  CHURCHILL,   MANITOBA,   CANADA 
METEOROLOGICAL  SUMMARY,  JANUARY   1961 

30 i    i    i    i    i    i   'i 1° Ji 20 25 30 
i    i   'i    i    i    i    i    i    i    i    i    i    i    i    i    i    i    i 

20 

10 \ 

0 

-10 

-20 

-30 

-40 
too 

90 

80 

70 

60 

50 

1400 

tuo 

1000 

I'on 

IHM 

MOO 

1100 

MAXIMUM     DAILV    AIR     TKMPCHATUHK 

30 

20 

to 

.20 

.10 

MINIMUM    DAILY    RCLATIVI    HUMIOITV -  PCUCCNT. 

MAXIMUM     OAIUV    WIND    CHIL.U  - HIUOSHAM    CAUONIC«     nn     aOUAl»     MITCR    PCII    HOI N, 

AVCNÄÖK        WIND    ii-RS    -     MRH 

I       .       I       ,       I I       uU 
RMCIriTATION   -   IMCI.rfS, 

B-l 



FORT  CHURCHILL,   MANITOBA.   CANAOA 
METEOROLOGICAL   SUMMARY,   FEBRUARY  AHC   MARCH    196) 
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FORT   CHURCHILL,   MANITOBA,   CANADA 
METEOROLOGICAL   SUMMARY,   DECEMBER   1960 
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Ttaa affact» of antic vlntar anvlroomat on „ 
tba functlooln« ability of Icaltar, Tina 
BlaKlBf fuia, Waatbarproof, M60 MO dataiatnad, 
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•Idarad aatlafaotory for uaa uodar •Mtia 
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